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Organophosphorus  poisoning  occurs  very  commonly  in  southern  India  where  farmers  form  a  significant 
proportion  of  the  population  who  commonly  use  organophosphorus  compounds  like  parathion  as  insec¬ 
ticides.  Awareness  of  the  complications  caused  by  parathion  poisoning  is  essential  for  proper  monitoring 
and  treatment.  We  report  a  case  of  suicidal  parathion  poisoning  in  a  farmer  who  was  treated  with  atro¬ 
pine  and  oximes.  He  subsequently  developed  myocardial  infarction,  to  the  treatment  of  which,  he 
showed  no  response  and  succumbed.  In  conclusion,  myocardial  infarction  is  a  rare  complication  of  para¬ 
thion  poisoning.  Awareness  of  this  complication  of  parathion  poisoning,  proper  monitoring  and  treat¬ 
ment  could  prevent  fatalities. 

©  2009  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Organophosphorus  poisoning  occurs  very  commonly  in  south¬ 
ern  India  where  farmers  form  a  significant  proportion  of  the  popu¬ 
lation  who  commonly  use  organophosphorus  compounds  like 
parathion  as  insecticides.  Thus,  due  to  the  easy  accessibility  of 
these  compounds  a  large  number  of  suicidal  cases  are  encountered 
in  this  region.1  Myocardial  infarction  is  one  of  the  complications  of 
organophosphorous  poisoning  and  has  been  rarely  reported.2-4 
Here,  we  report  a  fatal  case  of  myocardial  infarction  due  to  para¬ 
thion  poisoning.  Awareness  of  this  complication  following  para¬ 
thion  poisoning  is  essential  for  proper  monitoring  and  treatment. 

2.  Case  report 

A  51 -year-old  man,  a  farmer  by  occupation,  was  brought  to  the 
hospital  after  he  had  consumed  an  unknown  quantity  of  parathion, 
an  organophosphorus  compound.  He  was  a  known  diabetic  on  oral 
hypoglycemics  for  the  last  6  years.  Otherwise,  his  medical  history 
did  not  reveal  any  significant  disease  or  past  hospitalization.  On 
admission,  he  was  drowsy,  arousable  but  did  not  follow  com¬ 
mands.  Gastric  lavage  was  performed  and  chemical  analysis  of 
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the  gastric  lavage  material  showed  the  presence  of  parathion. 
The  plasma  cholinesterase  level  showed  a  drastic  reduction 
(99 IU/1).  He  was  treated  with  atropine  and  pralidoxime.  He 
showed  signs  of  improvement,  but  suddenly  his  blood  pressure 
dropped  on  the  seventh  day  of  parathion  ingestion.  A  bedside 
echocardiography  was  done  which  suggested  the  presence  of  myo¬ 
cardial  ischemia.  Blood  investigations  showed  a  troponin  level  of 
1.0  ng/ml,  a  CPK  level  of  137  IU/1  and  a  CK-MB  level  of  2970  IU/1 
which  suggested  severe  myocardial  infarction.  He  was  treated  for 
the  same,  but  showed  no  response  and  succumbed.  At  autopsy,  left 
anterior  descending  coronary  artery  showed  20%  obstruction  due 
to  atherosclerosis.  The  histopathological  examination  of  the  heart 
confirmed  the  presence  of  a  recent  myocardial  infarction  of  the 
anterolateral  wall  of  the  left  ventricle  (Figs.  1  and  2).  There  were 
no  other  significant  autopsy  findings. 

3.  Discussion 

Organophosphorus  poisoning  occurs  very  frequently  in  south¬ 
ern  India  as  it  is  commonly  employed  by  farmers  as  a  spray  insec¬ 
ticide  and  this  easy  availability  makes  it  a  preferred  suicidal 
poison.  Accidental  cases  are  also  reported.  Clinical  features  include 
salivation,  lacrimation,  emesis,  gastrointestinal  cramping,  bron- 
chorrhoea,  muscle  fasciculations,  cramps,  depression  of  respiratory 
centre  etc.5  These  are  mainly  caused  due  to  the  accumulation  of 
acetylcholine  (Ach)  as  organophosphorus  is  an  anticholinesterase. 
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Fig.  1.  Acute  myocardial  infarction  (Heamotoxylin  and  Eosin,  20X).  Section  shows 
an  area  of  acute  myocardial  infarction  with  myocyte  fragmentation,  cytoplasmic 
hypereosinophilia  and  beginning  neutrophilic  infiltration. 

Coronary  spasm  plays  an  important  role  in  the  pathogenesis  of 
myocardial  infarction.  Acetylcholine,  generally  is  a  vasodilator  act¬ 
ing  by  releasing  endothelial-derived  relaxing  factor  (EDRF).6  In  pa¬ 
tients  with  atheromatous  coronary  artery  Ach  causes  coronary 
vasoconstriction  even  at  low  doses  indicating  endothelial  dysfunc¬ 
tion.7  The  endothelial  dysfunction  in  atherosclerosis  also  results  in 
an  increased  sensitivity  to  the  constrictor  effects  of  catechola¬ 
mines.8  Furthermore,  Ach  causes  dilatation  of  angiographically  nor¬ 
mal  coronary  arteries  and  constriction  of  angiographically  normal 
segments  in  patients  with  coronary  artery  disease  suggesting  that 
these  segments  are  functionally  abnormal.9  In  addition,  the  likeli¬ 
hood  of  Ach-induced  constriction  of  angiographically  smooth 
epicardial  vessels  is  proportional  to  the  number  of  risk  factors  for 
coronary  heart  disease  indicating  that  coronary  risk  factors  are 
associated  with  loss  of  endothelium-dependent  vasodilatation.10 
Furthermore,  recently  Knezl  et  al.  showed  that  in  streptozotocin-in- 
duced  experimental  diabetic  rats,  Ach  could  induce  severe  dysar- 
rhythmias  and  Ach  induced  coronary  vasoconstriction  last  even 
after  washing  out  the  Ach.11  Newman  et  al.  studied  the  effect  of 
Ach  in  patients  without  coronary  artery  disease.  They  showed  that 
Ach  concentration  of  >10-3  M  causes  intense  constriction  of  distal 
normal  epicardial  vessels  and,  in  some  cases,  anginal  pain  and 
objective  signs  of  ischemia.  Whereas,  lower  concentration  up  to 


Fig.  2.  Acute  myocardial  infarction  (Heamotoxylin  and  Eosin,  40X).  Section  shows 
necrotic  myocytes  with  stromal  edema  and  beginning  neutrophilic  infiltration. 


10  4  M  causes  progressive  dilatation  of  left  anterior  descending  ar¬ 
tery,  but  constriction  of  the  distal  segments  and  tertiary  branches.12 
It  is  now  well  established  that  the  pressor  response  to  Ach  is  due  to 
the  stimulation  of  M3  muscarinic  receptor  in  coronary  vessels.13 

Mycocardial  infarction  following  organophosphorous  poisoning 
is  rarely  reported.  Lionte  et  al.  have  reported  a  case  of  a  57-year- 
old  woman  who  died  of  myocardial  infarction  following  organo- 
phosphorus  consumption.2  Saadeh  et  al.  have  studied  46  cases  of 
carbamate  and  organophosphorus  poisoning  out  of  which  five 
showed  raised  cardiac  enzymes.14  Out  of  168  cases  of  organophos¬ 
phorus  poisoning  reported  by  Kiss  and  Fazekas,  five  showed  myo¬ 
cardial  infarction.3  Diffuse  myocardial  infarction  was  found  at 
autopsy  in  two  cases  of  malathion  poisoning  reported  by  Chharba 
et  al.4 

Our  patient  was  a  farmer  who  consumed  parathion,  an  organo¬ 
phosphorus  insecticide  and  was  treated  with  atropine  and  prali- 
doxime.  He  showed  signs  of  recovery,  but  developed  myocardial 
infarction  and  succumbed.  He  was  a  previously  healthy  individual 
with  no  abnormal  cardiac  history.  On  autopsy  he  had  non-critical 
(<50%)  diffuse  obstruction  of  left  anterior  descending  coronary  ar¬ 
tery.  The  parathion  induced  increase  in  Ach  concentration  might 
have  caused  intense  spasm  of  affected  coronary  artery  causing 
infarction  of  anterolateral  wall  of  the  left  ventricle.  In  addition, 
presence  of  coronary  risk  factors  such  as  uncontrolled  diabetes, 
male  gender  and  >45  years  of  age  might  have  caused  endothelial 
dysfunction  in  this  patient  leading  the  coronary  segments  to  con¬ 
strict  in  response  to  Ach.  Myocardial  infarction  also  may  be  due 
to  high  concentration  of  Ach  induced  intense  vasospasm  of  normal 
distal  coronary  arteries. 

To  conclude,  we  herein  report  a  case  of  myocardial  infarction 
following  ingestion  of  parathion,  which  is  a  very  rarely  reported 
complication  occurring  in  organophosphorus  poisoning  cases. 
Since  there  is  a  strong  overall  correlation  between  risk  factors 
and  a  constrictor  response  to  Ach,  carefully  eliciting  history  of  cor¬ 
onary  risk  factors  can  predict  the  occurrence  of  myocardial  infarc¬ 
tion  in  patients  with  parathion  poisoning.  In  addition,  early 
monitoring  and  treatment  could  help  prevent  fatalities. 
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